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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a method for producing a polyacetylene derivative, 
capable of producing a polyacetylene derivative having asymmetry discrimination power 
by a few process readily in a high yield, preferable in terms of economic efficiency 
and from the viewpoint of an environmental problem, or the like. 

SOLUTION: This method for producing a polyacetylene derivative is characterized by 
subjecting a hydrophilic functional group-containing acetylene derivative to a 
polymerization reaction in the presence of both a water-soluble transition metal 
complex catalyst and a base in a water solvent. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner' s decision of 

rejection] 

[Kind of final disposal of application 
other than the examiner* s decision of 
rejection or application converted 

registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner' s 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 
[Date of extinction of right] 



1 of 1 



8/3/2006 3:38 PM 



JPjlOO 1 -294d23,A [CLAHvES] http://www4.lpdl.nclpl.go Jp/cgi-biWtran_weD_cgi_ejjeyu=littpyo. . . 

i ^ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim 1] The manufacturing method of the polyacethylene derivative characterized by for 
the acetylene derivative which has the functional group of a hydrophilic property 
aqueous being under intermediation, and carrying out a polymerization reaction under 
existence of a water-soluble transition metal complex catalyst and a base. 
[Claim 2] The manufacturing method according to claim 1 whose water-soluble transition 
metal complex catalyst is a water-soluble rhodium complex compound catalyst. 
[Claim 3] The manufacturing method according to claim 1 or 2 whose base is an 
alkali-metal hydroxide, ammonia, or amines. 

[Claim 4] The manufacturing method according to claim 1 or 2 whose base is a sodium 
hydroxide. 

[Claim 5] A manufacturing method given in any of claims 1-4 whose functional groups of a 
hydrophilic property are a carboxyl group, a carboxy alkyl group, a sulfonic group, a 

sulfoalkyl radical, or a phosphono radical they are. 

[Claim 6] A manufacturing method given in any of claims 1-5 whose acetylene derivatives 
which have the functional group of a hydrophilic property are aryl acetylene derivatives 
which have the functional group of a hydrophilic property in a side chain they are. 
[Claim 7] The manufacturing method according to claim 1 whose polyacethylene derivative 
is the salt of Fori (carboxy aryl acetylene derivative). 

[Claim 8] The manufacturing method according to claim 7 whose salt of Fori (carboxy aryl 
acetylene derivative) is sodium salt of Fori (4-carboxyphenyl) acetylene. 
[Claim 9] The chiral sensor which consists of a salt of Fori (carboxy aryl acetylene 
derivative) [claim 10] The chiral sensor according to claim 9 whose salt of Fori 
(carboxy aryl acetylene derivative) is sodium salt of acetylene (4-carboxyphenyl). 
[Claim 11] The optical-resolution agent which consists of a salt of Fori (carboxy aryl 
acetylene derivative). 

[Claim 12] The optical-resolution agent according to claim 11 whose salt of Fori 
(carboxy aryl acetylene derivative) is sodium salt of acetylene (4-carboxyphenyl). 
[Claim 13] A manufacturing method given in any of claims 1-4 whose acetylene derivatives 
which have the functional group of a hydrophilic property are acetylene derivatives of 
the aliphatic series which has the functional group of a hydrophilic property they are. 
[Claim 14] The manufacturing method according to claim 13 whose acetylene derivative of 
the aliphatic series which has the functional group of a hydrophilic property is a 
propargyl acid. 



[Translation done. ] 
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w * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drav/ings, any v/ords are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polyacethylene derivative which 
has the unique chiral discernment ability obtained according to the new manufacturing 
method of a polyacethylene derivative, and the manufacturing method concerned. 
[0002] 

[Description of the Prior Art] As matter which has optical dissymmetry, many things, 
such as what has asymmetrical carbon, and a thing which has the so-called molecular 
dissymmetry, are known, and these matter is widely used in the industrial world as 
high-performance material, such as an optical-resolution agent, a liquid crystal 
ingredient, a chiral sensor, and a non-linear optical material. Also in these 
dissymmetry molecules, the high polymer which has molecular dissymmetry attracts 
attention in recent years, and Pori (methacrylic-acid triphenylmethyl) (JP, 56-106907, A) , 
an optical-activity polyacrylic acid amide derivative (JP, 56-167708, A) , etc. which have 
the helical structure, for example and have high optical activity are known. 
[0003] Moreover, this invention persons have found out that the induction circular 
dichroism (ICD) of a fission mold is shown to optical activity amine and amino alcohol 
in an organic solvent [ like dimethyl sulfoxide (DMSO) ] whose polymer of acetylene is 
previously (4-carboxyphenyl) (JP, 9-176243, A) , and the use as a chiral sensor or an 
optical-resolution agent is expected with this unique property. However, this polymer 
carried out the polymerization of the triphenyl methyl ester of a corresponding monomer 
in the organic solvent using the rhodium catalyst, and had a problem a little at the 
point which needs the reaction of a multistage story for composition, such as 
hydrolyzing the ester group of a side chain from an acid after that. Although the 
approach of carrying out the polymerization of the acetylene (4-carboxyphenyl) by direct 
underwater from viewpoints, such as economical efficiency and an environmental problem, 
is desirable, a carboxylic acid like an acetic acid is often used from the former as a 
halt agent of the polymerization of the acetylene monomer which used the rhodium 
catalyst, there is also the place sake, and there is no example which carried out the 
polymerization of the acetylene monomer which has an acid part like a carboxylic acid 
using the rhodium catalyst until now. Moreover, although the example which carried out 
the distributed polymerization of a hydrophobic monomer like phenylacetylene underwater 
using the rhodium catalyst is reported, there is no example which carried out the 
homogeneous polymerization of the water-soluble acetylene monomer underwater. 
[0004] 

[Problem (s) to be Solved by the Invention] The purposes of this invention are few 
processes and are to offer the more desirable manufacturing method of a polyacethylene 
derivative also from viewpoints that the polyacethylene derivative which is high yield 
easily and has dissymmetry discernment ability is obtained, such as economical 
efficiency and an environmental problem. 
[0005] 

[Means for Solving the Problem] this invention persons came to complete header this 
invention for the acetylene derivative of acetylene (4-carboxyphenyl), a propargyl acid, 
etc. which has the functional group of a hydrophilic property carrying out the 
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polymerization also of underwater for a short time by high yield according to a 
water-soluble rhodium catalyst under existence of a suitable base, for example, NaOH, an 
amine, etc. , as a result of repeating research wholeheartedly, in order to solve the 
above-mentioned technical problem. 

[0006] That is, this invention is invention of the manufacturing method of the 

polyacethylene derivative characterized by for the acetylene derivative which has the 
functional group of a hydrophilic property aqueous being under intermediation, and 
carrying out a polymerization reaction under existence of a water-soluble transition 
metal complex catalyst and a base. Moreover, this invention is invention of the chiral 
sensor which consists of a salt of Fori (carboxy aryl acetylene derivative), or an 
optical-resolution agent. 

[0007] As a functional group of the hydrophilic property in the acetylene derivative 
which is used by the manufacturing method of this invention and which has the functional 
group of a hydrophilic property, a carboxyl group, a carboxy alkyl group, a sulfonic 
group, a sulfoalkyl radical, a phosphono radical, etc. are mentioned, for example. 
Moreover, as a carboxy alkyl group, a carboxymethyl radical, a carboxy ethyl group, a 
carboxy propyl group, etc. are mentioned, and a sulfo methyl group, a sulfoethyl 
radical, a sulfopropyl radical, a hydroxy sulfopropyl radical, etc. are mentioned as a 
sulfoalkyl radical. The aryl acetylene derivative which is used by the manufacturing 
method of this invention and which has the functional group of the **** hydrophilic 
property described above to the side chain as an acetylene derivative which has the 
functional group of a hydrophilic property, the acetylene derivative of the aliphatic 
series which has the above-mentioned functional group of a **** hydrophilic property, 
etc. are mentioned. 

[0008] As an aryl group in the aryl acetylene derivative which has the functional group 
of a hydrophilic property in a side chain the carbon numbers 6-30, such as a phenyl 
group, a naphthyl group, and a phenan tolyl group, — desirable — the monocycle type of 
6-15 — The hetero ARIRI radical of the monocycle type of 5 which contains 1-3 nitrogen 
atoms, such as a ring type aromatic series radical of a condensed-ring type or a 
polycyclic type, and a pyridyl radical, a quinolyl radical, an oxygen atom, or a sulfur 
atom as a hetero atom - 8 members, a condensed-ring type, or a polycyclic type etc. is 
mentioned. Although there will be especially no limit that the aryl acetylene derivative 
which has the functional group of the **** hydrophilic property described above to the 
side chain of this invention should just be what the functional group of the **** 
hydrophilic property described above to these aryl groups has permuted if it is a 
location replaceable as a permutation location of the functional group of a hydrophilic 
property, the composite ease of carrying out etc. to the para position is desirable. 
These aryl groups may have a substituent other than the functional group of the 
above-mentioned **** hydrophilic property further, and an alkyl group, an alkoxy group, 
an ester group, etc. are mentioned as such a substituent. However, in order to make the 
hydrophilic property of the polymer of this invention hold, it is not desirable to 
introduce a hydrophobic substituent which bars the hydrophilic property of the polymer 
of this invention. As an acetylene derivative of the aliphatic series which has the 
functional group of a hydrophilic property, although a propargyl acid, acetylene 
dicarboxylic acid, etc. are mentioned as an example, it is not limited to these, for 
example. As a water-soluble transition metal complex catalyst used by the manufacturing 
method of this invention, it is transition metal complexes, such as Rh, Ru, Mo, and W, 
and a water-soluble thing is mentioned. Especially, as a desirable thing, a 
water-soluble rhodium complex compound catalyst is mentioned, and the following compound 
etc. is mentioned as the example, for example. 
[0009] 
[Formula 1] 
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BF4 -iiHaO 




|Rh{cod)2lBF4'(nHgO) 



CF3S03--nH20 



[Rh(cod)2pF3S0^(nH2O) 



[Rh(nbd)2]Ct04: 



ao4 




.CHa 



[Rh(cod)(t08)(H2O)] 



[0010] The inside of a formula, cod=l and 5 cyclo-octadiene, nbd= norbornadiene, a tos= 
tosyl group (p-toluenesulfonyl group). If it is the base which can form the acetylene 
derivative which has the functional group of a hydrophilic property used by this 
invention as a base used by the manufacturing method of this invention, and a salt What 
kind of thing may be used. For example, alkali-metal hydroxides, such as a sodium 
hydroxide and a potassium hydroxide, For example, diethylamine, triethylamine, 
ethanolamine, phenyl GURISHI Norian, Although amines, such as tetramethylammonium 
hydroxide, hydroxylation tetraethylammonium, and hydroxylation benzyl trimethylammonium, 
ammonia (ammonium hydroxide), etc. are mentioned, it is not necessary to say that it is 
not what is limited to these. The water used as a reaction solvent is not indispensable 
although deionized distilled water is usually used preferably. Although especially 
constraint does not have reaction temperature and it can be suitably chosen from low 
temperature to an elevated temperature, it is usually carried out at about 20-40 degrees 
C, and although reaction time changes naturally also with the classes of monomer and the 
reaction conditions of reaction temperature and others which carry out a polymerization, 
it is usually several hours thru/or about dozens of hours, the polymer which extrudes 
and is made into the purpose according to a water-soluble organic solvent in cases, such 
as a salt with the polymer insoluble to an organic solvent which makes after treatment 
after a reaction etc. the purpose, — a hydrophilic radical — having — in addition — 
and in the case of a polymer insoluble in water etc. , after depositing a polymer by 
neutralization by the acid etc. and isolating preparatively and washing this, it is 
sufficient for making it dry etc. to perform this according to a conventional method. 
[0011] the molecular weight of the polyacethylene derivative obtained according to the 
manufacturing method of this invention — a raw material monomer, the catalyst to be 
used, and a base — although it changes with polymerization time amount etc. , more 
generally still more generally, it is usually 10,000 or more 5,000 or more 3,500 or more 
350 or more further again. The monomers at the time of manufacturing the polymer of this 
invention can be manufactured by the well-known approach. For example, when a monomer is 
acetylene (carboxyphenyl) , after considering as the trimethylsilyl acetylene derivative 
which BUROxMO ethyl benzoate and trimethylsilyl acetylene are made to react according to 
a conventional method, and corresponds, if this is hydrolyzed in an alkali water 
solution and a trimethylsilyl radical and an ethyl group are removed, target acetylene 
(carboxyphenyl) will be obtained. The polyacethylene derivative of this invention can be 
manufactured underwater, and has the peculiar property in which underwater shows 
circular dichroism to a long wavelength field, under optical activity amino acid or an 
optical activity amino alcohol existence, and the use as high-performance material, such 
as a chiral sensor, an optical-resolution agent, liquid crystal, and a non-linear 
optical material, is expected. 
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^ [0012] Although development of the catalyst which enables an underwater organic 

synthesis reaction and a polymerization reaction, and a system is actively studied 
within and without the country from a viewpoint of an environmental problem in recent 
years, there is no example which moreover compounded stereospecif ically underwater the 
monomer which has hydrophilic radicals, such as a carboxylic-acid part, by homogeneous 
reaction until now. this invention persons change into carboxylate by making an activity 
carboxylic-acid part react with a base underwater, and it is said that a polymerization 
is made possible — although it is simple, the new way of thinking is obtained, and it 
came to complete the new polymerization reaction of this invention. By applying this 
invention, it is thought that use for other various polymerizations and an organic 
synthesis reaction is attained. 

[0013] That ICD is shown also found out this invention persons to optical activity 
various amino acid and amino alcohol which were obtained by doing in this way again and 
which the sodium salt (hereafter referred to as polymer 1-Na) of the polymer (it may be 
hereafter called a polymer 1) of acetylene (4-carboxyphenyl) is underwater, and are a 
very useful start raw material in the field of drugs development and high-performance 
material development. There is almost no example which detected the chirality of amino 
acid underwater until now, and this polymer is expected very much as an 
optical-resolution agent etc. as a chiral sensor underwater [, such as amino acid, ] 
again. That is, it is the solid-state of yellow orange, and polymer 1-Na had absorption 
in the ultraviolet-visible region, it was meltable in water and showed the induction 
circular dichroism (ICD) peak of a fission mold to this field under underwater, optical 
activity various amines and amino alcohol, and amino acid existence, the optically 
active substance — underwater — polymer 1-Na and a salt — forming — therefore, a 
principal chain — right and left — either — since the distorted helical structure was 
formed in the one direction, it is thought that ICD appeared. 

[0014] The absorption spectrum and CD spectrum of polymer 1-Na under (R)- or (S) -phenyl 
ARANI Norian existence in underwater and a room temperature (about 25 degrees C) are 
shown in drawing 1 . (a) in drawing 1 is [ CD spectrum of polymer 1-Na- (S) -phenyl ARANI 
Norian and (c of CD spectrum of polymer 1-Na- (R) -phenyl ARANI Norian and (b)) ] the 
absorption spectrums of polymer 1-Na- (R) -phenyl ARANI Norian. 

[0015] Moreover, the absorption spectrum and CD spectrum of polymer 1-Na under D- or 
L-methionine existence (underwater and -10 degrees C) are shown in drawing 2 . (a) in 
drawing 2 is [ CD spectrum of a polymer 1-Na-L-methionine and (c of CD spectrum of a 
polymer 1-Na-D-methionine and (b)) ] the absorption spectrums of a polymer 
1-Na-D-methionine. Furthermore, polymer 1-Na is the following type [0016]. 
[Formula 2] 






(5) 



(4) 

CS)-3 (SyA 

(6) (7) (8) 



OH 



Cr^ CQ"* CQ-™ 9-°"^ 

[0017] (1) come out of and expressed Eight sorts of optical-activity amines and the 
following type [0018] of - (8) 
[Formula 3] 
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L - D -< 2/ > 



.»*3 — CH2- 

— CHCH^CHg 



L - -f V □ -< > 



L-Trp 



Q NHg^Cr 
^(CHa)3NH3^Cr -CH^CHeSNHe -CH^.)»NHiiNH, -CH^OfeSCHs 



COOH 
I — f- NHa 



— CHaCHsjSCHs 
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[0019] (9) come out of and expressed Although ICD was similarly shown under existence of 
eight sorts of optical-activity amino acid of - (16), it turned out that the fission 
pattern of ICD changes with **** arrangement of the optically active substance to be 
used, and ICD of a same sign is shown if all have the same **** arrangement. If this 
property is used, it is possible to use ICD of polymer 1-Na as a means to expect **** 
arrangement of various amines or amino acid. It is under the eight above-mentioned sorts 
of optical-activity amines and amino alcohol existence, and the result of underwater ICD 
of polymer 1-Na under the eight above-mentioned sorts of optical-activity amino acid 
existence is collectively shown in Table 1 in Table 2. 
[0020] 
[Table 1] 
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[0021] 

[Table 2] 
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[0022] In addition, the Measuring condition of ICD in Table 1 is as follows. 
Measuring condition (Table 1) 

polymer l-Na:i.O mg/mL:6. Ommol monomeric unit chiral amine / polymer l~Na(mole ratio); 10 

solvent: — water eel length: — 0.05cm measurement temperature: — a room temperature 

(about 25 degrees C) 

[theta] : Unit (degree cm2dmol-l) 

lambda: Unit (nm) 

Moreover, the Measuring condition of ICD in Table 2 is as follows. 
[0023] Measuring condition (Table 2) 

A polymer 1-Na:1.0 mg/mL: 6. Ommol monomeric unit chiral amine / polymer l-Na(mole 
ratio): 10 (however, experiment No. only the case of 4 5) 

solvent: — water eel length: — 0.05cm measurement temperature: -10 degrees C (however, 
experiment No. only the case of 5 0 degree C) 
[theta] : Unit (degree cm2dmol-l) 
lambda: Unit (nm) 

[0024] In addition, although the sodium salt (hereafter referred to as polymer 2-Na) of 
the polymer (it may be hereafter called a polymer 2) of the propargyl acid which is the 
acetylene derivative of the aliphatic series which has the functional group of a 
hydrophilic property of that peak intensity was also weak compared with polymer 1-Na, 
the induction circular dichroism (ICD) peak of a fission mold was shown in this field 
under underwater and an optical activity amino alcohol existence. 
[0025] 

[Example] Hereafter, although an example explains this invention more concretely, this 
invention is not limited to these examples. 

[0026] Example 1: 250g (0.906 mols) of 4-BUROMO ethyl benzoates was made to react with 
16-hour trimethylsilyl acetylene 0. 19L (1.4 mols) at a room temperature the bottom of 
triphenyl phosphine 3. 80g (14. 5mmol), 4. 14g [ of copper iodide ] (21.7mmol), and 
triphenyl phosphine palladium dichloride 2. 54g (3. Bmmol) existence, and among 
desiccation triethylamine (2L) under a synthetic nitrogen-gas-atmosphere mind of the 
synthetic (1) (4-carboxyphenyl) acetylene of Fori (4-carboxyphenyl) acetylene. The 
column chromatography (an eluate, an ethyl-acetate :hexane = 1:2) by silica gel refined 
the product, and 210g (93.9%) of corresponding trimethylsilyl acetylene derivatives was 
obtained. Among these, 190g (0. 77 mols) was hydrolyzed in 1-N sodium-hydroxide water 
solution (0. 97L), the trimethylsilyl radical and the ethyl group were removed, and the 
specified substance was obtained. Purification was performed by recrystallizing [ 
ethanol ] and 68. 5g (61% of yield) of light ocher crystals was obtained. IH NMR spectrum 
of the acetylene (4-carboxyphenyl) obtained by drawing 3 is shown. 

[0027] (2) (4-carboxyphenyl) The polymerization polymerization of acetylene (monomer 1) 
was performed under nitrogen-gas-atmosphere mind using distilled water deionized to the 
solvent. (4-carboxyphenyl) Acetylene 0. 2g (1. 37mmol) was melted in the water containing 
NaOH (2. OSmmol) of the specified quantity, the rhodium catalyst 4 of the specified 
quantity, for example, [Rh(cod)2] BF, (nH20) (cod=l, 5-cyclo-octadiene) , and the 8mg 
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water solution were added there, and the polymerization was started. The mole ratios of 
0. 5M, a monomer, and a catalyst of monomer concentration are a [monomer] / [Rh]=200. 
After carrying out a polymerization at 30 degrees C for 3 hours, the ethanol of an 
overlarge was filled with the reaction solution, and the sodium salt (polymer 1-Na) of 
the polymer of the fibrous (4-carboxyphenyl) acetylene which carried out yellow orange 
was obtained quantitatively. After centrifugal separation' s having recovered the polymer 
after stirring a part of obtained polymer in 1-N hydrochloric-acid water solution for 1 
hour, and often washing with water, it was made to dry and the polymer (polymer 1) of 
acetylene (4-carboxyphenyl) was obtained quantitatively. The polymer 1 was made to react 
with trimethylsilyl diazomethane, it changed into corresponding methyl ester, and number 
average molecular weight (58, 000) and molecular weight distribution (2. 5) were measured 
with the steric exclusion chromatography (SEC) (eluate: chloroform) which makes 
polystyrene a correlation sample. From IH NMR spectrum of a polymer 1, it is thought 
that the stereoregularity of a generation polymer is about 100% cis — tolan SOIDO. Also 
when an amine was used as a base, the polymer of 100% cis — tolan SOIDO structure was 
obtained. Moreover, also when a polymerization was performed in air (experiment No. 2 in 
Table 3), the polymer of 100% cis — tolan SOIDO structure was obtained by high yield. The 
result of having performed the polymerization using other polymerization conditions and 
other Rh catalysts is collectively shown in Table 3. Moreover, 60-degree C IH NMR 
spectrum is shown in drawing 4 among dDMSO-6 of a polymer 1. 
[0028] In addition, the polymerization conditions in Table 3 are as follows, 
monomer concentration: — a 0. 5M monomer / catalyst (mole ratio) ' — 200 bases / monomer 
(mole ratio) : — 1.5 yield shows the yield of polymer l~Na, and the yield of the polymer 
1 insoluble in the water after neutralization at experiment No. 6-10 by experiment 
No. 1-5. In addition, the polymerization of experiment No. 2 is carried out among air for 
48 hours. 
[0029] 
[Table 3] 
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[0030] Example 2- The polymerization propargyl acid of a propargyl acid (monomer 2) used 
what refined the commercial item by distillation. The polymerization was performed under 
nitrogen-gas-atmosphere mind using distilled water deionized to the solvent. 0. 1ml 
(1.62mmol) of propargyl acids was melted in the v;ater containing NaOH (2. 43mmol) of the 
specified quantity, the rhodium catalyst of the specified quantity and [Rh(cod)2] BF' s4 
(nH20) (cod=l, 5-cyclo-octadiene) water solution were added there, and the 
polymerization was started. The mole ratios of 1. OM, a monomer, and a catalyst of 
monomer concentration are a [monomer] / [Rh]=100. After carrying out a polymerization at 
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30 degrees C for 24 hours, the ethanol of an overlarge was filled with the reaction 
solution, and the sodium salt (polymer 2-Na) of the fibrous poly propargyl acid which 
carried out yellow was obtained by high yield (71% of yield). After centrifugal 
separation' s having recovered the polymer after 1-hour stirring and often washing a part 
of obtained polymer with v/ater in 1-N hydrochloric-acid water solution, it was made to 
dry and the poly propargyl acid (polymer 2) was obtained quantitatively. Although 
measurement of the molecular weight of a generation polymer was tried from the steric 
exclusion chromatography (SEC) (eluate: chloroform) which a polymer 2 is made to react 
with trimethylsilyl diazomethane, changes into corresponding methyl ester, and makes 
polystyrene a correlation sample, in order that a sample might adsorb with polystyrene, 
calculation of exact molecular weight was difficult. From IH NMR spectrum of polymer 
2-Na, it is thought that the stereoregularity of a generation polymer is about 100% 
cis — tolan SOIDO. Also when an amine was used as a base, the polymer was comparatively 
obtained by high yield. The result of having performed the polymerization using other 
polymerization conditions and other Rh catalysts is collectively shown in Table 4. 
40-degree C IH NMR spectrum is shown in drawing 5 among heavy water of polymer 2-Na. In 
addition, the polymerization conditions in Table 4 are as follows. 

monomer concentration' — a 1. CM monomer / catalyst (mole ratio): — ICQ bases / monomer 
(mole ratio) : — 1. 5 [0031] 
[Table 4] 

'3 or. a^Bjfa : 2 4mm) 





mm 






1 


pyi(cod)2]BF4-C/jH20) 


NaOH 


71 


2 . 


[RIi(cod)2]BF4(nH20) 




37 



[0032] Example 3: The absorption spectrum and CD spectrum under polymer 1-Na obtained in 
the dissymmetry discernment ability example 1 based on whorl induction and (R)-, or 
(S) -phenyl ARANI Norian existence were measured under the following conditions. 
Measuring condition ( drawing 1 ) 

A polymer 1-Na: 1.0 mg/mL : 6. Ommol monomeric unit (R) or (S) phenyl ARANI Norian (60mmol) 
([phenyl ARANI Norian] / [polymer 1-Na] =10 mol/mol) 

solvent: — water eel length: — 0. 05cm measurement temperature: — a room temperature 
(about 25 degrees C) 

Absorption spectrum: Jasco Corp. JASCO Jasco V-570CD spectrum: Corp. JASCO A J-725L 
measurement result is shown in drawing 1 . (a) in drawing 1 is [ CD spectrum of polymer 
1-Na- (S) -phenyl ARANI Norian and (c of CD spectrum of polymer 1-Na- (R) -phenyl ARANI 
Norian and (b) ) ] the absorption spectrums of polymer 1-Na- (R) -phenyl ARANI Norian. 
[0033] Example 4: The absorption spectrum and CD spectrum under polymer 1-Na obtained in 
the dissymmetry discernment ability example 1 based on whorl induction and D-, or 
L-methionine existence were measured under the following conditions. 
Measuring condition ( drawing 2 ) 

Polymer 1-Na: 1.0 mg/mL:6. Ommol monomeric unit L or D-methionine 61mmol (a [methionine] / 
[polymer 1-Na] =10) 

solvent: — water eel length: — 0. 1cm measurement temperature: -10-degree-C absorption 
spectrum: — Jasco Corp. JASCO V-570CD spectrum: — Jasco Corp. JASCO A J-725L 
measurement result is shown in drawing 2 . (a) in drawing 2 is [ CD spectrum of a 
polymer 1-Na-L-methionine and (c of CD spectrum of a polymer 1-Na-D-methionine and (b)) 
] the absorption spectrums of a polymer 1-Na-D-methionine. 

[0034] Example 5: The underwater sign and the molar ellipticity [theta] of the Cotton 
effect under existence of polymer 1-Na v/ere measured about the compound of measurement 
versatility of the fission mold Cotton effect under the Measuring condition shown in 
each table. A result is shown in Tables 1-2. 
[0035] 

[Effect of the Invention] This invention offers the nev/ manufacturing method of a 
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polyacethylene derivative, and according to the manufacturing method of this invention, 
since the polyacethylene derivative v/hich are few processes, is high yield easily and 
has dissymmetry discernment ability, using water as a solvent is obtained, it can be 
said that it is a more desirable manufacturing method also from viewpoints, such as an 
environmental problem, also from the field of economical efficiency. Moreover, according 
to the manufacturing method of this invention, the polyacethylene derivative with which 
the polyacethylene derivative could manufacture underwater and was obtained has 
underwater the peculiar property in which circular dichroism is shown in a long 
wavelength field under optical activity amino acid or an optical activity amino alcohol 
existence, and the use as high-performance material, such as a chiral sensor, an 
optical-resolution agent, liquid crystal, and a non-linear optical material, is 
expected. 

[Translation done. ] 
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(p - h;wai>;^;n}v 







ftT^-To Sfc, ^4(c4^Uv-lODMS0-d 
[0 0 2 8] s&fc, aSffcDfi^^miiXTOil^oDT- 

tyvHsa : 0. 5M 

^:yv-/fefeJi (t^btk) : 2 0 0 
ilS/ty V- (t;Ht) : 1 . 5 
10 iR^ti. ^KNo. l~5Tt±3}^Uv-l -Na«i|X 
HilNo. 6—1 OT'tict'ftltiO. 7j<fC^}t«4^U 
V- 1 tDiR^^^^-To HKNo. 2{±SM*. 4 

8 ^P^a^ ^ -arfc t OT-S 5o 
[0 0 2 9] 
* [^3] 



[0 0 3 0] -mmz ■■ (€:/V-2) 

@7)<%fflV^Tf7ofCo yo/^;l/4^/l/^0. Iml (1. 
6 2mmo I) ^mSfttON a OH (2. 43nimo 

1) *^ty7)c{c?gA^L. ^-cfcmsaouv^'i'A^ji. 

[R h (c o d) 2 ] B F4 (nH2 0) (cod = 

mitbLTco tyv-iggfii. OM. ^y^-tmm(D 

*;l/tt(i: [^y V-] / [R h] =1 0 OT'fe^o 3 0 
h U "^^ Affi (.1^ ij V- 2 - N a ) J&igiR^T'ff /c (itSJ 50 



*7 1 %) o # ^nfc;t?'JV-(D-g|3^ 1 N^^TkigiS 

(3i^Uv-2) ^^iilWlc^fc >-}^Uv-2^hU^5^ 

xgfi^^Dvhy^y-r- (s EC) mmm-.^on 

©SLai{iait-Pfer>/c„ jHUv-2-Na©' H NM 



(8) 



13 



a(Di7iifp. A0'CT(D' H NMRX'^ 
: 1 . OM * 



001-294625 

14 

♦ t/v-Z^jg (^;Utb) : 1 00 
m»/t/v- (^;UJt) : 1 . 5 
[0 0 3 1] 
C«4] 



'3 or, s^ii»n : 2 419m} 









1 


[Rfa(cod)2]BF4(nH30) 


NaOH 71 


2 . 


(Rh(cod)2]BF4(nH20) 


5;x^ji.T5> 37 



CO 0 3 23 mmm3 : G.•^^■^Ke^cs^<^^iss 

USSIJIJ 1 T-ifSnfo-J^U V- 1 -N a, RO' (R) -X 
ti (S) -7x::^;U77:::.y-;H^lSTT'©MX^^' 

SiJ^^ff (0 1 ) 

4<UV— 1 - N a : 1 . Omg/mL : 6. Ommo 1 

(R) Xli (S) 7xii;l/7^^/-;l/ (6 Ommo 
1) ( [7xr:;U7^-y-;l/] / [:j<Uv-l -N 
a] = 1 0 m o 1 /m o 1 ) 

-tr/Ufi : 0. 0 5cm 

hfV : 0*^^*SS:#tt J A S C O V- 

5 7 0 

C D hJl : B*^^ttS^tt J A S C 0 J - 
7 2 5 L 

m^^^^m 1 ifC^to mi^<D ( a ) a^j^ u v- 1 - 30 

Na- (R) -yx.-)VTy-y-7V<DCDX^-;7h 
;k (b) {i3K«JV-l -N a- (S) -7x-;l/7^ 
::^y-;l/OCDX'^^' h;K (c) -Na 
- (R) -y jL-}\/7'7-y-)\y(Dfmi7,-^^ h)\y-V$> 

[0 0 3 3] iisg0ii4 : e,■fr^sle{ctt^<^^l!5SlJfti 

5^SS15IJ 1 TfH P.n/£4-° 'J V- 1 - N a . RUD-Xli L 

ite^ff (02) 40 
.t°'J V— 1 -N a : 1 . Omg/mL : 6. Ommol 

LX{±D->t^:i-:i>6 Immo 1 ( [^^'^t-y] / 
[4<'Jv- 1 -Na] =10) 

: 0 . 1 c m 

iJSigS : - 1 o°C 

MX-?:? : S*^)t«iS^?± J A S C 0 V - 
5 7 0 

C D X'^i' : B*^^3t«SS#tt JASCO J- 50 



7 2 5 L 

2 IC^xfo 0 2 4'O (a) ti^Uv-l- 
N a-D-^^:t:i>«CDX^^ h;k (b) liiJ^U 
v-1 -Na-L-;^^;t::iyoCDX'^^h;k 
(c) li/t^Uv-l -Na-D-^^;t->'<D®iRX^ 

[0 0 3 4] Wm\b : 5i-S§U3>y h>5(()S(DiJS 



20 ft/fOft-a-l^lCOV^T^^Uv- 1 - N a©#ftTT<D, 

•To 
[0 0 3 5] 

i4%7^/^V7t^Stt%75y7;l/=i-;l/#ffiT. 7j< 

[HffiOffiiiii^M 

[01]01ti. (R) -Xti (S) -7x^;l/7^::: 
/-Jl^^TX'O) (4-*;l//P4^i/7xr:;l/) 7-b^P 
VcDjK 'J ^-(Ot hV'yJLm U V- 1 - N a ) (D7j< 

fo 0l4i«D (a) fi4<'Jv-l -Na - (R) -7x 
-;b75r:y-7K0CDX'^^' h;K (b) {isi^Uv- 
1-Na- (S) -7x:i;l/7^-y-7l'CDCDX-~?^' 
h)W (c) {±JHUV-1-Na- (R) -7x:::;l/7 

[13 2] mzii. D-xiiL-y^t-y^ttTxcD^f^ 

"J V- 1 - N a (DTKcfJ, - 1 O'CT'OCDX--?^' h;UR 
tf^X'^^ h;l/5r^-ro 0 2 1^0) (a) fijK'J^-1 
-Na-D-y^;i-^>©CDX'<i'h7K (b) 



15 

(c) li/KUv- I -N a-D-><^;i-::iycDM7.'^ 
ras] 03t±. IIJIC^JICD (1) T''#e.nfc (4-* 



(9) 1^13200 1 -2 9 4 6 2 5 

16 

cDDMSOtfi. 60°C1:<d' H NM R X'^^ h;l/(D5^ 

[0 5] lasti. mmm2X'm^txrc:ftiJi)V:if;im(o 
m^i^(Di- hv^yi^m (jH u v- 2 - n a ) (omykf^. 

4 0*CT'<d' H NMRX--?:^h;K7)^+-h=&^-ro 



[04] m4ii. 



1<D (2) T'^Snfc (4-;!{j* 



[01] 




Hio 2 



300 



400 
(nm) 



500 



X 



[02] 



•3 
S 
-a 

s 

I 

O 
>< 



(b)L-Mct 




300 



350 



400 450 

SA (nm) 



500 



550 



(10) 



#lfl 2 0 0 1 - 2 9 4 6 2 5 



[03] 




H-C»C 



OMSO 



I HaO 



I I ^ ■ I I I I » 1 I ' ^ ' M ' ' ' ' ! ' ' ' M ' ' ' ' I ' ' ' ' I ' ' ' ' 1 ' i -T 1 f-i 

876543210 ppm 



[04] 



OMSO 







1 . 














H-OC 


H2O 








.J 


u 


Li 


1 




Lx J. 




8 


1 • ^ 

7 


• • 1 • • • » 1 » • 
6 6 


' ' i » ' ■ .■ 1 ■ » » 
4 3 


2 


1 


0 



[1^5] 
O2P 



H-C=C 



4 



X 



I * ' ' ' > ' ' ' ' I ' ' ' ' t ' ' ' ' I ' r ' * I ' ' ' ' I ' ' ' ' I ' ' ' ' I ■ " ' » I 
9 a 7 6 5 4 .3 2 1 O ppm 




(11) 



001-294625 



F^-A(#%) 4J015 DA09 DA33 

4J100 AT05P BA03P BA16P BA17P 
BA56P BA64P BC43P CAOl 
FA08 FA19 JA32 



